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ledge of their intimate structure by MM. Munier-Chalmas, Sehlum-
berger, and others, in Paris and elsewhere : and quite lately J. J.
Lister, of Cambridge, has communicated new and very important
information about living forms to the Koyal Society of London.
The fossil species and varieties are always being presented in memoirs
from one part of Europe or another, and occasionally from other
regions. England is not behindhand in this study;—and of this
fact, F. Chapman's elucidation of the Foraminifera in the Chalk of
Taplow,—in the several Gault zones of Folkestone,—and quite lately
in the Bargate-stone of Surrey, is sufficient evidence. T. R. J.

BBPOETS

GEOLOGICAL SOCIETY OF LONDON.

J u n e 20th, 1894 .— Dr . H e n r y Woodward, F.R.S. , President , in
the Chair. The following communications were r ead : —

1. " On Deep Borings at Culford and Winkfield, wi th notes on
those at Ware and Cheshunt ." By W. Whitaker, Esq., B.A., F.R.S.,
F.G.S., and A. J . Jukes -Browne , Esq., B.A., F .G.S.

The four borings are described in detail, so far as the specimens
examined would pe rmi t ; these were few in the case of Culford, bu t
many from the other borings. The following is an abstract of the
formations traversed in each :—

Culford. 'Winkfleld. Ware. Cheshunt.
ft. ft. ft. ft.

Surface Beds 6 — 17 14§
London Clay — 136 — 30
Heading and Thanet Beds — 78 — 46f
Upper Chalk \ 329 P183 ? 273
Middle Chalk j d s d 177 227 ?237
Lower Chalk 143 219 173 183
Upper Greensand — 31 40 44
Gault 73 264 166J 153J
Lower Greensand 32J 9 — —
Palaeozoic Rocks 19§ — 35 29J

6o7i 1243 841£ 1011

The interest of the Culford boring centres in its striking the
Palasozoic floor at the small depth of 637^ feet; but the age of the
slaty rocks cannot be determined. Although only 20 miles east of
Ely, no Jurassic rocks exist, and the Lower Cretaceous series is
only about 32 feet thick, the beds differing greatly from those
of Cambridgeshire, but resembling those of the same age in the
Richmond boring.

The Winkfield boring ( 3 | miles W.S.W. of Windsor) is remarkable
for having been successful in obtaining water from the Lower
Greensand, and for the great depth (1243 feet) to which it was
carried for this purpose, the Gault being unusually thick.

The boring at Ware is now for the first time described in detail,
and former accounts are corrected from specimens preserved by the
New River Company. By this means, and with the assistance of
Mr. VV. Hill, the authors are able to give a fairly complete account
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of the rocks and to determine the limits of the divisions of the
Upper Cretaceous series. They deny the existence of Lower Green-
sand at this locality.

Of the boring at Cheshunt a more complete account is now given,
based on information and specimens supplied by Mr. J. Francis, the
Engineer of the New River Company.

The paper concludes with a tabular view of all the borings in the
East of England, showing the level below Ordnance datum at which
the Palaeozoic floor occurs in each.

2. " The Bargate Beds of Surrey, and their Microscopic Contents."
By Frederick Chapman, Esq,, F.R.M.S. (Communicated by Prof.
T. Rupert Jones, F.R.S., F.G.S.)

This is an attempt to correlate the Bargate Beds of Guildford and
its vicinity with the members of the Lower Greensand as known
elsewhere in the S.E. of England.

(1) The strata at Littleton quarry, near Guildford, are described
in detail; the remanie fossils, Oolite ironstone, and other material
derived from older rocks are noticed; the abundant occurrence
of Ostracoda and Foraminifera in a particular clay-band is noted,
and the method adopted for getting them free from the matrix is
described. The residuary minerals left from the washed sand of
this clay-band, and comprising zircon, rutile, tourmaline, kyanite,
quartz, felspar, and glauconite. have been carefully studied and
described for the author by Dr. W. F. Hume, F.G.S., who states
that the minerals present are of the same size as those from the
Bagshot Sands and three times as large as those from the Chalk-
marl of the Isle of Wight. The constitution of the compact Bargate
Stone, with its sponge-spicules and silicified shell-structures, is
described in detail; and a rare Corallina and numerous arenaceous
Foraminifera are noticed.

^(2) The Bargate Series is well shown, along the lane crossing the
hill below St. Martha's Chapel at Chilworth, with its pebbly beds,
clay-seams, limestone, and sponge-beds. Dr. Hinde's descriptive
notes on the sponge-spicules are given. Some detrital fragments of
fossiliferous Oolitic rock described as of Jurassic age occur in these
Neocomian strata, and are comparable with some of the material
obtained from the deep boring at Richmond, Surrey, and probably
derived from the old Jurassic ridge to which Godwin-Austen
formerly made reference. The author has found evidence in this
neighbourhood of the Folkestone Sands lying unconformably on the
Bargate Beds.

The clay-beds noticed by Dr. Fitton at Holloway Hill, Godalming,
the author refers to the Bargate series. South of Dorking, also, Mr.
Chapman found sand and clay of this series on the Horsham Road.

The Ostracoda and Foraminifera found abundantly in some of the
Bargate Beds in Surrey are then described in detail. Of the former
there are 20 species and varieties, 7 of which are new ; 9 have been
previously described from Cretaceous strata, whilst 4 are Jurassic
forms. Of the Foraminifera there are 139 species and varieties.
Of these, 11 are described for the first time. There are besides
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107 which have hitherto been unrecorded from beds of Neocomian
age. The following 10 species and varieties have been known pre-
viously only from recent deposits, viz. :—Haplophragmium foliaceum,
Brady ; Virgulina subdepressa, Brady; Ehrenbergina pupa (d'Orb.) ;
Polymorphina sororia, Keuss, var. cuspidata, Brady; P. oblonga,
Will.; P. regina, Brady, Parker, and Jones ; Discorbina Berihelotl
(d'Orb.) ; D. concinna, Brady; D. Vilardeboana (d'Orb.) ; and
D. araucana (d'Orb.). The large number of forms new to the
Neocomian fauna is undoubtedly due to the fact that the deposits of
the Bargate series belong almost exclusively to the " Laminarian"
and " Coralline" zones. Taking into consideration the facts thft
23 per cent, of the forms recorded are almost peculiarly Neocomian
types, that these added to known Cretaceous and Tertiary species
amount to 122, or 87 per cent, (the latter additions probably being
due to the circumstance that the Neocomian strata have not been so
extensively examined in regard to their rhizopodal fauna as might
have been desired), it is extremely probable that the microzoic fauna
of the Bargate series is almost entirely, though not quite (since we
have a few Jurassic species present), indigenous to the deposit.

In conclusion, the author states bis indebtedness to Prof. T. Euperf"
Jones, F.R.S., and Prof. J. W. Judd, F.R.S.; to Dr. W. F. Hume,
F.G.S., Dr. G. J. Hinde, V.P.G.S., Dr. J. W. Gregory, F.G.S., and
Graf Solms-Laubach; and to George Murray, Esq., F.L.S.,—for
valuable aid during the preparation of the present work.

3. " On Deposits from Snowdrifts, with Special Reference to the
Origin of the Loess and the Preservation of Mammoth-remains."
By Charles Davison, Esq., M.A., F.G.S.

When the temperature is several degrees below freezing-point,
snow recently fallen is fine and powdery, and is easily drifted by
the wind. If a fall of snow has been preceded by dry frosty
weather, the interstitial ice in the frozen ground is evaporated, and
the dust so formed may be drifted with the snow and deposited in
the same places. The snowdrifts as a rule are soon hardened by
the action of the sun or wind, and the dust is thus imprisoned
in the snow. As the snow decays, by melting and evaporation,
a coating of dust is extruded on the surface of the drifts, and,
increasing continually in thickness as the snow wastes away, is
finally left upon the ground as a layer of mud, which coalesces with
that of previous years. The deposit so formed is fine in texture,
unstratified, and, as experiments show, mica-flakes included in it are
inclined at all angles to the horizon.

The author describes several such deposits both in this country
and in the Arctic regions; and suggests (1) that the Loess is such a
deposit from snowdrifts, chiefly formed when the climate was much
colder, but still very slowly growing; (2) that Mammoths suffocated
in snowdrifts are subsequently embedded, and their remains pre-
served, in the deposits from them; and (3) that the ground-ice
formation of Alaska, etc., is the remains of heavy snowdrifts when
the coating of earth attained a thickness greater than that which the
summer heat can effectually penetrate.
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4. " Additions to the Fauna of the Olenellus-zone of the North-
west Highlands." By B. N. Peach, Esq., F.K.S., F.G.S. (Com-
municated by permission of the Director-General Geological Survey.)

New material obtained by the Officers of the Geological Survey
has been placed in the author's hands, and as a result he is enabled
to add information concerning the species of Olenellus previously
described by him (0. Lapworthi) ; he also describes a new variety
of this species, three new species of the genus, a new subgenus of
Olenellus, and a form provisionally referred to Bathynotus.

A study of the remains described in the paper make it probable
that the dispersal of the Olenellids was from the Old World towards
the New.

5. " Questions relating to the Formation of Coal-Seams, including
a New Theory of them ; suggested by Field and other Observations
made during the past decade on both sides of the Atlantic." By
W. S. Gresley, Esq., F.G.S.

A number of new facts are described, and the bearing of these
and of previously recorded facts iipon the origin of coal is discussed,
special reference being made to the Pittsburgh Coal. The author
lays stress on the stratification of coal, the sharp line of demarcation
between coal and underclays, the character of the plants in the
underclays and their asserted root-nature, the existence of partings
in such seams as the Pittsburgh Coal, which partings sometimes
contain Anthracosia, and really separate the coal into distinct seams.
He describes the occurrence of " rods " of vegetable origin whose
exact nature is not known, which, with ferns, he suggests con-
tributed largely to the formation of some coals. He maintains that
the evidence points to the formation of coal on the floor of an
expanse of water, by vegetable matter sinking down from floating
" islands" of vegetation, which may have been of very large size,
and enumerates cases of such " islands " or " rafts " of vegetation
which have been described as existing in modern times.

6. "Observations regarding the Occurrence of Anthracite generally,
with a New Theory as to its Origin." By W. S. Gresley, Esq., F.G.S.

After discussing Dr. J. J. Stevenson's theory of the origin of
anthracite, the author describes the nature and mode of occurrence
of the anthracites of Pennsylvania, and gives his reasons for con-
cluding that the de-bituminization of coal was not produced by
dynamic metamorphism during mountain-building but rather by
previously applied hydrothermal action.

7. " The Igneous Rocks of the Neighbourhood of Builth." By
Henry Woods, Esq., M.A., F.G.S.

In south-west Radnorshire (just north of Builth) there is an area
of Ordovician and associated igneous rocks, surrounded on all sides,
except the north-west, by Silurian beds; this is shown on Sheet 56
S.W. and S.E. of the Geological Survey map, and was described by
Murchison. In this paper the author gives a map of the southern
half of this area, and a description of the igneous rocks—andesites,
andesitic ash, rhyolites, diabase-porphyrite, and diabase. The
diabase-porphyrite is intrusive in the andesite, and the diabase in
the Llandeilo Shales. The andesitic ash rests on the andesite, and
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is overlain by the Llandeilo Shales. The author concludes that the
andesites, andesitic ash, rhyolites, and diabase-porphyrite are of
Lower Llandeilo age; and that the diabases are post-Llandeilo and
pre-LIandovery.

8. " On the Relations of some of the Older Fragmental Rocks in
North-west Caernarvonshire." By Prof. T. G. Bonney, D.Sc, LL.D.,
F.R.S., F.G.S., and Miss Catherine A. Raisin, B.Sc.

In a recent paper on " The Felsites and Conglomerates between
Bethesda and Llanllyfni, North Wales," it is argued that, in the
well-known sections on either side of Llyn Padarn, a great uncon-
formity separates the rocks into two totally distinct groups.

The authors of the present communication discuss at the outset
the great physical difficulties involved in this hypothesis.

They further affirm, in the course of a description of the sections,
•which are most clear and afford the best evidence :—

(1) That the strike in both the supposed rock-groups is similar.
(2) That the same is true of the dips.
(3) That very marked identity of lithological characters may be

found in rocks on either side of the alleged unconformity, specimens
occasionally being practically indistinguishable. *•

(4) That in no case which has been examined can any valid
evidence be found in favour of the alleged unconformity, and that
in the one which is supposed to be the most satisfactory proof of it
the facts are wholly opposed to this notion.

COBEESPOHDEITCE.

OX THE ALLEGED COXYERSIOX OF CHLORITE IXTO BIOTITE.
SIR,—The discussion between Dr. Callaway and myself, on the

above subject, has reached a stage beyond which I do not think
it can be profitably carried.

My great difficulty in this controversy has been to know where to
have my adversary. Hunting Dr. Callaway's theories, from paper
to paper over the leaves of the GEOLOGICAL MAGAZINE, takes my
memory back to certain sporting episodes in my life connected with
the Indian Gazelle. These graceful but restless little creatures are
constantly on the move, and object, in a provoking way, to stand
still to be shot at. I hope I may be pardoned for saying that Dr.
Callaway's theories display a similar unsteadiness under fire.

I understood the author, in his first paper,1 to be stating a case of
dynamo-metamorphism, and treated the matter from that point of
view. Dr. Callaway replied plaintively that " for the past four or
five years, I have been insisting that, in the Malvern crystallines,
biotite has been produced out of chlorite by ' contact-action';"2

and on the following page he added, " I think it probable that there
is not a scrap of biotite in the crystallines of the Malverns which
has been produced except by ' contact-action.' "

On reading these statements, which seemed precise and definite, I
tried another shot. Alas! the bullet flew wide of the mark. The

1 GEOL. MAG. December, 1893, p. 535. 2 Ibid. May, 1894, p. 217.
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